Control of thyroid secretion: effects of stimulators of protein kinase C, thyrotropin, and calcium mobilization on secretion of iodinated compounds from sheep thyroid cells.
We have compared and contrasted the abilities of TSH and agents capable of discretely activating the cAMP-dependent protein kinase, protein kinase C, or calcium mobilization to influence the secretion of iodinated compounds from cells prelabeled with iodide and blocked from further organification with methimazole. We found that calcium mobilization induced by A23187, protein kinase C activation induced by 12-O-tetradecanoyl phorbol 13-acetate (TPA) and TSH all stimulated the secretion of iodinated compounds. The effects of TSH were mimicked by forskolin and those of TPA by a synthetic diacylglycerol, sn-1,2-dioctanoylglycerol. The effects of TPA were partially inhibited by staurosporine whereas those of TSH were not. Epidermal growth factor and norepinephrine were without effect on thyroid secretion. The effects of A23187 and TPA were synergistic. The effects of TSH and TPA were not and the increased secretion induced by either agent was partially prevented by the combination. Preincubation of cells with TSH desensitized the cells to further stimulation by TSH but the stimulatory effects of TPA were unaffected. Exposure of cells to medium without calcium also induced loss of iodinated compounds which was partially prevented by TSH or forskolin but not TPA. TSH did not stimulate the rapid production of inositol trisphosphate production. We conclude that the mechanisms by which TSH (through stimulation of cAMP) and stimulators of other intracellular pathways exert their effects on secretion of iodocompounds, differ. Activation of protein kinase C and acute production of inositol trisphosphate do not appear to be involved in the mechanism of action of TSH in stimulating thyroid secretion but calcium mobilization is implicated.